Introduction and main results {#Sec1}
=============================
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                \begin{document}$$\sum_{i = 1}^{n} {\frac{\partial}{ {\partial{x_{i}}}} \biggl( {{{\biggl\vert {\frac{{\partial u}}{ {\partial{x_{i}}}}} \biggr\vert }^{p - 2}} \frac{{\partial u}}{ {\partial{x_{i}}}}} \biggr)}. $$\end{document}$$ The anisotropic Laplacian has not only the widespread practical background in the natural science, but also the important theoretical value in the mathematics. For example, it reflects anisotropic physical properties of some reinforced materials (Lions \[[@CR2]\] and Tang \[[@CR3]\]), and describes the dynamics of fluids in the anisotropic media when the conductivities of the media are different in each direction \[[@CR4], [@CR5]\]. The equations associated with ([1.1](#Equ1){ref-type=""}) are also deduced in the image processing \[[@CR6]\]. Existence, integrability, boundedness, and continuity of solutions to anisotropic elliptic equations have received much attention; see \[[@CR7]--[@CR15]\] and the references therein. In this paper, we prove an anisotropic Picone identity for the anisotropic Laplacian, which contains some known Picone identities. As applications, a Sturmian comparison principle to the anisotropic elliptic equation and an anisotropic Hardy type inequality are given. Before giving the main results of this paper, we briefly recall the existing results for the isotropic case.
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Our main results are as follows.

Theorem 1.1 {#FPar1}
-----------

Anisotropic Picone identity
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Remark 1.2 {#FPar2}
----------

If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}${p_{i}} = 2$\end{document}$ ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}${i = 1, \ldots,n}$\end{document}$) in ([1.5](#Equ5){ref-type=""}) and ([1.6](#Equ6){ref-type=""}), we have ([1.3](#Equ3){ref-type=""}) from ([1.7](#Equ7){ref-type=""}). If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}${p_{i}} = p = \mathrm{const}$\end{document}$ ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}${i = 1, \ldots,n}$\end{document}$) in ([1.5](#Equ5){ref-type=""}) and ([1.6](#Equ6){ref-type=""}), the result in \[[@CR26]\] follows. Moreover, the identity in Theorem [1.1](#FPar1){ref-type="sec"} is different from the one in \[[@CR26]\].

Theorem 1.3 {#FPar3}
-----------

Anisotropic Hardy type inequality
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This paper is organized as follows: The proofs of Theorem [1.1](#FPar1){ref-type="sec"} and a Sturmian comparison principle to the anisotropic elliptic equation are given in Section [2](#Sec2){ref-type="sec"}; Section [3](#Sec3){ref-type="sec"} is devoted to the proof of Theorem [1.3](#FPar3){ref-type="sec"} in which a key ingredient is to choose a suitable auxiliary function (see ([3.3](#Equ18){ref-type=""}) below) for the anisotropic case. Two corollaries are also furnished.

Proof of Theorem [1.1](#FPar1){ref-type="sec"} {#Sec2}
==============================================

Proof of Theorem [1.1](#FPar1){ref-type="sec"} {#FPar4}
----------------------------------------------
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We will show a Sturmian comparison principle to the anisotropic elliptic equation by Theorem [1.1](#FPar1){ref-type="sec"}.
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---------------
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Proof {#FPar6}
-----
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Proof of Theorem [1.3](#FPar3){ref-type="sec"} {#Sec3}
==============================================

To prove Theorem [1.3](#FPar3){ref-type="sec"}, we need a lemma from Theorem [1.1](#FPar1){ref-type="sec"}.

Lemma 3.1 {#FPar7}
---------
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Proof {#FPar8}
-----
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Proof of Theorem [1.3](#FPar3){ref-type="sec"} {#FPar9}
----------------------------------------------
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